Total synthesis of (-)-doliculide, structure-activity relationship studies and its binding to F-actin.
Actin, an abundant protein in most eukaryotic cells, is one of the targets in cancer research. Recently, a great deal of attention has been paid to the synthesis and function of actin-targeting compounds and their use as effective molecular probes in chemical biology. In this study, we have developed an efficient synthesis of (-)-doliculide, a very potent actin binder with a higher cell-membrane permeability than phalloidin. Actin polymerization assays with (-)-doliculide and two analogues on HeLa and BSC-1 cells, together with a prediction of their binding mode to F-actin by unbiased computational docking, show that doliculide stabilizes F-actin in a similar way to jasplakinolide and chondramide C.